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CLAIM AMENDMENTS 
1 . (currently amended) A digita] signal processing based serial izer/de- 

serializer, comprising: 

a receiver that includes an analog to digital converter and a digital signal 

processor, the digital signal processor is operably coupled to an output of the analog to 

digital cun verier; 

wherein the analog to digital converter samples modulated serial data to generate 
digital samples of the modulated serial data; and 

the digital signal processor adaptivcly determines compensation operations to be 
performed by the receiver on the digital samples of the modulated serial data so that the 
digital samples of the modulated serial data may be properly characterized to extract 
digital data contained therein, wherein a so oted compensation operation afthc 
compensation operations is selectively o perable to be performed bv the digital signal 
processor or by at least one additional m odule within receiver that is coupled to the 
digital signal processor . 

2 W (ordinal) The digital signal processing based serializer/de-scrializer 
of claim t, wherein the digital signal processing based serializcr/de-serializer interfaces 
two devices communicatively coupled via at least one of a twisted pair cable, a coaxial 
cable, nnrl a twin-ax cable. 

3. (original) The digital signal processing based serial izcr/de-serializer 
of claim 1, wherein the digital signal processing based serial feer/de-serializer interfaces a 
first printed circuit board to a second printed circuit board, 

4. (original) The digital signal processing based serial izer/de-serializer 
of claim I, wherein the digital signal processing based serializer/de-scrializer interfaces a 
first integrated circuit to a second integrated circuit. 
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5. (original) The digital signal processing bused serralizer/de-$erializer 
of claim 4, wherein the plurality of integrated circuits are situated on a printed circuit 
board. 

6. (original) The digital signal processing based serializcr/de-serializer 
of claim I, wherein at least one of the analog serial data and the digital data comprises 
fixed pattern noise. 

•7, (original) The digital signal processing based serializcr/de-serializer 
of claim 6, wherein the digitaf signal processor determines compensation to be performed 
to substantially eliminate the fixed pattern noise. 

8. (original) The digital signal processing based serialrzer/de-serializer 
of claim 6, wherein the fixed pattern noise is introduced during the digital sampling of the 
analog serial data by the analog to digital converter to generate the digital data. 

9. (original) I he digital signal processing based serializer/de-serializer 
of claim I , wherein the digital signal processor determines a compensation operation to 
be performed on the analog serial data. 

1 0. (original) The digital signal processing based serial izer/de-serializer 
of claim 9, further comprising a programmable gain amplifier, communicatively coupled 
to the analog to digital converter;. and 

wherein the compensation operation comprises adjusting the gain of the 
programmable gain amplifier. 

1 1 . (original) The digital signal processing based serializer/de-serializer 
of claim 10, further comprising an automatic gain controJ circuitry; and 

wherein the automatic gain control circuitry adjusts the gain of the programmable 
gain amplifier. 
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1 2. (original) The digital signal processing based scnalizcr/dc-scrial 
of claim I , wherein the digital signal processor determines a compensation operation to 
be performed on the digital data! 

13. (original) The digital signal processing based serializer/de-serializer 
of claim I, wherein the digital signal processing based serializer/de-serializer is 
implemented in a data communications application. 

14. (original) The digital signal processing b^cd serial izcr/de^serializer 
of claim t, further comprising a memory that comprises a plurality of compensation 
options; 

wherein the digital signal processor selects at li^st one compensation option from 
the plurality of compensation options to ensure the proper characteristic of the digital 
data. 

1 5, (original) The digital signal processing based serializer/de-serializer 
of claim 1 , wherein the proper characteristic of the digital data comprises at least one of a 
gain, a phase, and an offset. 

1 6. (original) The digital signal processing based serializcr/dc^scriatizcr 
of claim I , further comprising a transmitter and an interconnection; and 

wherein the interconnection communicatively couples the transmitter and the 
receiver; 

the transmitter transmits the serial data to the receiver via the interconnection; 
the interconnection comprises a response that introduces an error into the serial 

data; 

the digital signal processor determines the error introduced into the serial data by 
the response of the interconnection. 
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1 7. (original) The digital signal processing based scriaii*cr/de-M:ria]izer 
of claim I , wherein the proper characteristic of the digital data comprises at least one of a 
gain, a phase, and an offset; and 

the digital signal processor determines at le*st one of an error in gain, an error in 
phase, and an error in offset that is introduced during the digital sampling of the 
incoming, .serial data signal by the analog to digital converter, 

1 8. (original) The digital signal processing based serial izer/de~serializer 
of claim I, wherein the compensation determined try the digital signal processor 
comprises a compensation operation that comprises adjusting an operational parameter of 
the analog to digital converter. 

1 9. (original) The digital signal processing based serializcr/de-serializer 
of claim 1, further comprising an analog circuitry located before and communicatively 
coupled to the analog to digital converter; and 

wherein the compensation determined by the digital signal processor comprises a 
compensation operation that comprises adjusting an operational parameter of the analog 
circuitry. 

20. (original) The digital signal processing based scrializcr/de-scridizer 
of claim 1, wherein the analog to digital converter comprises a plurality of analog to 
digital converters; and 

each analog to digital converter within the plurality of analog to digital converters 
performs digital sampling of the incoming, serial data signal. 

2 1 . (original) The digital signal processing based serializer/de-serializer 
of claim 20, each analog to digital converter within the plurality of analog to digital 
converters performs digital sampling of a clock cycle of the analog serial data at a 
different time. 
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22. (original) The digital signal processing based serializer/dc-serializer 
of claim 21, wherein the compensation determined by the digital signal processor 
comprises a compensation operation that comprises adjusting a first operational 
parameter of a first analog to digital converter within the plurality of analog to digital 
converters and a second operational parameter of a second analog to digital converter 
within the plurality of analog to digital converters. 

23. (original) The digital signal processing based serializcr/de-scrializcr 
of claim 22, wherein the first operational parameter and the second operational parameter 
comprise a common operational parameter. 

24. (original) The digital signal processing based 5erializcr/de- 5 criali/.er 
of claim 22, wherein at least one of the first operational parameter and the second 
operational parameter comprises at least one of a gain, a phase, and an offset. 

25. (original) The digital signal processing based serializcr/de-serializcr 
of claim 1, wherein the analog to digital converter comprises a plurality of analog to 
digital converters; 

the analog serial data is partitioned into a plurality of channels; and 
each channel of the plurality of channels communicatively couples to one analog 
to analog to digital converter within the plurality of analog to digital converters. 

26. (original) The digital signal processing based serializer/de-serializer 
of claim 25, further comprising a plurality of programmable gain amplifiers; 

the analog serial data ih simultaneously fed to each programmable gain amplifier 
within the plurality of programmable gain amplifiers; 

the outputs of the plurality of programmable gain amplifiers form the plurality of 
channels. 
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27. (original) The d igital signal processing bused seriallzer/de-serializer 
of claim I , wherein the analog to digital converter comprises a plurality of analog to 
digital converters; 

the analog serial data is simultaneously fed to each analog to digital converter 
within the plurality of analog to digital converters. 



izer 



28. (original) The digital signal processing based serial izer/de-serial 
of claim 1, further comprising a precursor filter and an equalizer; 

wherein the precursor filler is communicatively coupled to the analog to digital 
converter; and 

the equalizer is communicatively coupled to the analog to digital converter. 

29. (original) The digital signal processing based serial izer/dc-serial izer 
otclaim 28, wherein the equalizer comprises at least one ofa feed forward equalizer, a 
feedback, equalizer, and a decision feedback equalizer. 

30. (original) The digital signal processing based serializer/de-serializer 
of claim 1 , further comprising a decoder that is operable to decode the digital samples of 
the modulated serial data. 

31. (original) The digital signal processing based serializer/de-serializer 
of claim 30, wherein the decoder comprises at least one ofa Viterbi decoder, a 
convolutional decoder, a block code decoder, and a trellis decoder. 

32. (original) The digital signal processing based serializer/de-seriali7,er 
of claim 31 , wherein the Viterbi decoder decodes inter-symbol interference within the 
modulated serial data. 

33. (original) The digital signal processing based serializer/de-serializer 
of claim 3 1 , wherein the Viterbi decoder comprises a partial response maximum 
likelihood decoder. 
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34. (original) The digital signal processing based serializer/de-seriaiizer 
of claim J, wherein the digital signal processing based serializer/de-serializer is operable 
to perform data communications at a spaed higher than one Oiga-bit per second. 

33. (original) The digital signal processing based serializer/de-seriaiizer 
of claim I, wherein the digital signal processing based serializer/dc-serializer employs 
parallel processing compensation techniques. 

36. (original) The digital signal processing based serializer/de-serializcr 
of claim 1, further comprising at least one additional digital signal processor that operates 
cooperatively with the digital signal processor. 

37. (original) The digital signal processing based serializer/de-seriaiizer 
Of claim I, wherein the digital signal processor is operable to perform digital signal 
processing on the digital data to ensure the proper characteristic of the digital data. 

38. (original) The digital signal processing based serial izer/de-serializer 
of claim 1, further comprising a crosstalk canceller communicatively coupled to the 
analog to digital converter; and 

wherein the crosstalk canceller is operable to substantially eliminate at least one 
of near-end crosstalk and far-end crosstalk within the modulated serial data. 

39. (original) The digital signal processing based serializer/de-serializer 
of claim I , wherein the receiver further comprises an analog front-end that comprises a 
plurality of interleaves; and 

the digital signal processor performs adaptive compensation to overcome 
impairment generated by non-uniformity among the plurality of interleaves. 
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40. (original) The digital signal processing based aerial izcr/dc-scriali/.cr 
of claim 39, wherein the analog front-end comprises a plurality of programmable gain 
amplifiers; and 

the digital signal processor performs adaptive compensation ro overcome 
impairment generated by non^uniformity among the programmable gain amplifiers. 

41 . (original) The digital signal processing based serializer/dc-serializer 
of claim 39, wherein the analog front-end comprises a plurality of analog to digital 
converters; and 

the digital signal processor performs adaptive compensation to overcome 
impairment generated by non-uniformity among the plurality of analog to digital 
converters. 



42. (currently amended) A transceiver, comprising: 
a receiver comprising a plurality of analog to digital converters and a digital 
signal processor; and 

wherein each analog to digital wnverter within the plurality of analog to digital 
converters digitally samples analog serial signal to generate digital data arranged across a 
plurality of channels, each channel of the plurality of channels extends from one analog 
to digital converter within the plurality of analog to digital converters; and 

the digital signal processor adaptively determines a parallel based compensation 
and a parallel based operation to be performed to ensure a proper characteristic of the 
digital date, wherein the parallel based Qperatio n is selectively onerahle to be performed 
by the digital signal processor or at least one addi tional module within receiver that is 
coupled t o the digital stenal processor . 

43. (original) The transceiver of claim 42, wherein the parallel based 
operation comprises adjusting an operational parameter of at least one analog to digital 
converter within the plurality of analog to digital converters. 
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44. (original) The transceiver of claim 43, wherein operational parameter 
comprises at least one of a gain, an offset, and a phase. 

45. (original) The transceiver of claim 43. wherein the adjusting of the 
operational parameter comprises employing timing recovery. 

46. (original) The transceiver of claim 42, wherein proper characteristic 
of the digital data comprises at least one of a gain, a phase, and an offset. 

47. (original) The transceiver of claim 42, wherein the digital sampling of 
the analog serial signal introduces an error into the digital data. 

48. (original) The transceiver of claim 47, wherein the error comprises at 
least one of an error of gain, an error of phase, and an error of offset. 

49. (original) The transceiver of claim 47, wherein the error comprises 
fixed pattern noise. 



50. (original) The transceiver of claim 42, wherein the transceiver 
receives the analog serial signal via an interconncction;.ond 

wherein the interconnection introduces an error into the analog serial signal. 

5 1 . (original) The transceiver of claim 50, wherein the error comprises at 
least one of an error of intcr-symbol interference, attenuation, crosstalk, and noise. 

52. (original) The transceiver of claim 42, wherein the analog serial 
signal is simultaneously ted to each analog to digital converter within the plurality of 
analog to digital converters. 
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53. (original) The transceiver of claim 52, wherein the digital signal 
processor provides parallel based control individually to each analog to digital converter 
within the plurality of analog to digital converters. 

54. (original) The transceiver of claim 52, wherein the digital signal 
processor simultaneously provides a single control to each analog to digital converter 
within the plurality of analog to digital converters. 

55. (original) The transceiver of claim 42, wherein the analog serial 
signal is partitioned into a plurality of channels before being ted to the plurality of analog 
to digital converters. 



56. (original) The transceiver of claim 42, further comprising a plurality 
ot programmable gain amplifiers; 

wherein the analog serial signal is simultaneously ferl to each programmable gain 
amplifier within the plurality of programmable gain amplifiers; and 

each programmable gain amplifier within the plurality of programmable gain 
amplifiers communicatively couples to one analog to digital converter within the plurality 
of analog to digital converters. 

57. (original) The transceiver of claim 56, wherein the gain of at least one 
programmable gain amplifier within the plurality of programmable gain amplifiers is 
adjusted using automatic gain control. 

58. (original) The transceiver of claim 42 ? further comprising an 
equalizer. 

59. (original) The transceiver of claim 58, wherein the equalizer 
comprises at least one of a feed forward equalizer, a feedback equalizer, and a decision 
feedback equalizer. 
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60. (original) The transceiver of claim 42, further comprising a decoder. 

61 . (original) The transceiver of claim 60, wherein the decoder comprises 
at least one of a Viterbi decoder, a convolution*! decoder, a block code decoder, and a 
trellis decoder. 

62. (original) The transceiver of claim 42, wherein the transceiver is 
operable to perform data communications at a speed higher than one Giga-bit per second. 

63. (original) The transceiver of claim 42, wherein the transceiver 
employs parallel processing compensation techniques. 

64. (original) The transceiver of claim 42, further comprising at least one 
additional digital signal processor that operates cooperatively with the digital signal 
processor. 

65. (original) The transceiver of claim 42, wherein the transceiver 
comprises further comprising at least one additional digital signal processor that operates 
cooperatively with the digital signal processor. 

66. (original) The transceiver of claim 42, wherein the transceiver is 
contained within a first board; and 

the integrated circuit is operable to perform serial i*er/de-serializcr data 
communications with a second board. 

67. (original) The transceiver of claim 42, wherein the transceiver is 
contained within an integrated circuit; and 

the integrated circuit is upcrable to perform scrializer/de-serializer data 
communications with a board. 
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68. (original) The transceiver of claim 42, wherein the transceiver Is 
contained within a first integrated circuit; and 

the integrated circuit is operable to perform scrializer/de-seria!izer data 
communications with a second integrated circuit 

09. (original) The transceiver ol claim 42, wherein the digital signal 
processor determines the parallel based compensation and the parallel based operation to 
be performed to ensure the proper characteristic of the digital data; and 

the digital signal processor perform* the parallel based operation employing 
digital signal processing to the digital data. 

70. (original) The transceiver of claim 42, wherein the digital signal 
processor is operable to compensate for at least one of near-end crosstalk and far-end 
crosstalk within the analog serial signal. 

71 . (original) The transceiver of claim 42, further comprising a crosstalk 
canceller communicatively coupled to the analog to digital converter; and 

wherein the crosstalk canceller is operable to substantially eliminate at least one 
of near-^end crosstalk and far-end crosstalk within the analog serial signal. 

72. (original) The transceiver of claim 42, further comprising a decoder 
that is operable to decode the digital data. 

73. (original) The transceiver of claim 72„ wherein the decoder comprises 
at least one ora Viterbi decoder, a convolutional decoder, a block code decoder, and a 
trellis decoder. 

74. (original) The transceiver of claim 73, wherein the Viterbi decoder 
decodes inter-symbol interference within the modulated serial data. 
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75. (original) The transceiver of claim 73, wherein the Vitcrbi decoder 
comprises a partial response maximum I ikel ihood decoder. 

76. (original) The transceiver of claim 42, wherein the transceiver further 
comprises an analog front-end that comprises a plurality of interleaves; and 

the digital signal processor performs adaptive compensation to overcome 
impairment generated by non-uniformity among the plurality of interleaves. 

77. (original) The transceiver of claim 76. wherein the analog front-end 
comprises a plurality of programmable gain amplifiers; and 

the digital signal processor performs adaptive compensation to overcome 
impairment generated by non-uniformity among the programmable gain amplifiers. 

75. (original) The transceiver of claim 76, wherein the analog front-end 
comprises a plurality of analog to digital converters; and 

the digital signal processor performs adaptive compensation to overcome 
impairment generated by non-un [funnily among the plurality of analog to digital 
converters. 

79, (original) The transceiver of claim 42, further comprising wherein the 
transceiver interfaces to at least one additional device via at least one of a twisted pair 
cable, a coaxial cable, and a twin-ax cable. 



80. (original) A transceiver, comprising: 

a receiver comprising a plurality of analog to digital converters and a digital 
signal processor; and 

wherein each analog to digital converter within the plurality of analog to digital 
converters sequentially samples analog serial signal to generate digital data arranged 
across a plurality of channels; 

each channel of the plurality of channels extends from one analog to digital 
converter within the plurality of analog to digital converters; 



PAGE 1 6/55 * RCVD AT 8/1712007 7:42:26 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/13 * DNIS:2738300 * CSID:9724632078 * DURATION (mm-ss):14-20 



08/17/2007 01:46 9724632078 



BADKINS 



PAGE 



15 

the digital signal processor comprises at least one of a feedback equalizer and a 
decision feedback equalizer that is operable to adaptively identify error information that 
is used to determine a parallel based compensation and a parallel based operation to be 
performed to ensure a proper characteristic of the digital data; 

the parallel based operation comprises adjusting an operational parameter of at 
least one analog to digital converter within the plurality of analog to digital converters; 
and 

the digital signal processor communicates feedback control individually to each 
analog to digital converter within the plurality uf analog to digital converters. 

8 1 . (original) The transceiver of claim 80, wherein operational parameter 
comprises at least one of a sampling rate, an offset, and a phase. 

82. (original) The transceiver of claim 80, wherein the adjusting of the 
operational parameter comprises employing timing recovery. 

83. (original) The transceiver of claim 80, wherein the analog serial 
signal comprises a plurality of band periods; and 

the sequential digital sampling of the analog serial signal, as performed by the 
plurality of analog to digital converters, spans the plurality of band periods. 

84. (original) The transceiver of claim 80, wherein the sequential digital 
sampl ing of the analog serial signal introduces an error into the digital data. 

S3, (original) The transceiver of claim 84, wherein the error comprises at 
least one of an error of gain, an error of phase, and an error of offset. 

86. (original) The transceiver of ulairn 84, wherein the error comprises 
fixed pattern noise. 
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87. (original) The transceiver of claim 80, wherein the transceiver 
receives the analog serial signal via an interconnection; and 

the interconnection introduces an error into the analog serial signal. 

88. (original) The transceiver of claim 87, wherein the error comprises at 
least one of an error of inter-symbol Interference, attenuation, crosstalk, and noise. 

89. (original) The transceiver of claim 80, wherein the analog serial 
signal is partitioned into a plurality of channels before being fed to the plurality of analog 
to digital converters. 

90. (original) The transceiver of claim 80, further comprising a plurality 
of programmable gain amplifiers; 

wherein the analog serial signal is simultaneously fed to each programmable gain 
amplifier within the plurality of programmable gain amplifiers: and 

each programmable gain amplifier within the plurality of programmable gain 
amplifiers communicatively couples lo one analog to digital converter within the plurality 
of analog to digital converters. 

91 . (original) The transceiver of claim 90 ? wherein the gain of at least one 
programmable gain amplifier within the plurality of programmable gain amplifiers is 
adjusted using automatic gain control. 

92. (original) The transceiver of claim 80, further comprising an 
equalizer. 

93. (original) The transceiver of claim 92, wherein the equalizer 
comprises at least one of a feed forward equalizer, a feedback equalizer, and a decision 
feedback equalizer. 

94. (original) The transceiver of Claim 80, further comprising a decoder. 
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95. (original) The transceiver of claim 94, wherein the decoder comprises 
at least one of a Viterbi decoder, a convolution^ decoder, a block code decoder, and a 
trellis decoder. 

96. (uriginal) The transceiver of claim 80, wherein the transceiver is 
operable to perform data communications at a speed higher than one Giga-bit per second. 

97. (original) The transceiver of claim 80, wherein the transceiver 
employs parallel processing compensation techniques. 

98. (original) The transceiver 0 f claim SO, further comprising at least uric 
additional digital signal processor that operates cooperatively with the digital signal 
juuet'ssor. 

99. (original) The transceiver of claim 80, wherein the transceiver 
comprises further comprising at Icusi one additional digital signal processor that operates 
cooperatively with the digital signal processor, 

1 00. (original) The transceiver of claim 80, wherein the transceiver is 
contained within a first board; and 

me integrated circuit is operable to perform serial izer/de-seria I izer data 
communications with a second board. 

101. (original) The transceiver of claim 80, wherein the transceiver is 
contained within an integrated circuit; and 

the integrated circuit is operable to perform serializer/de-serializer data 
communications with a board. 

1 02. (original) The transceiver of claim 80, wherein the transceiver is 
contained within a first integrated circuit: and 
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the integrated circuit is operable to perform serializer/dc-seria)izer data 
communications with a second integrated circuit. 

1 03. (original) The transceiver of claim 80, wherein the dieiial signal 
processor determines the parallel based compensation and the parallel based operation to 
be performed to ensure the proper characteristic of the digital data; and 

the digital signal processor performs the parallel based operation employing 
digital signal processing to the digital data. 

1 04. (original) The transceiver of claim 80, further comprising a crosstalk 
canceller communicatively coupled to one analog to digital converter within the plurality 
of analog to d igi tal converters; and 

wherein the crosstalk canceller is operable to substantially eliminate at least one 
of near-end crosstalk and far-end crosstalk within the analog serial signal. 

1 05. (original) The transceiver of claim 80, further comprising a decoder 
that is operable to decode the digital data. 

1 06. (original) The transceiver of claim 1 05, wherein the decoder 
comprises at least one of a Viterbi decoder, a nonvolutional decoder, a block code 
decoder, and a trellis decoder. 

1 07. (original) The transceiver of claim 1 06, wherein the Viterbi decoder 
decodes inter-symbol interference with in the modulated serial data. 

1 08. (original) The transceiver of claim 1 06, wherein the Viterbi decoder 
comprises a partial response maximum likelihood decoder. 

1 09. (original) The transceiver of claim 80, wherein the transceiver further 
comprises an analog front-end that comprises a plurality of interleaves; and 
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the digital signal processor performs adaptive compensation to overcome 
impairment generated by non-uniformity among the plurality of interleaves. 

1 1 0. (original) The transceiver of claim 1 09, wherein the analog front-end 
comprises a plurality of programmable gatn amplifiers; and 

the digital signal processor performs adapilve compensation to overcome 
impairment generated by non-uniformity among the programmable gain amplifiers. 

til. (original) The transceiver of claim 1 09, wherein the analog froni-end 
comprises a plurality of analog to digital converters; and 

the digital signal processor performs adaptive compensation to overcome 
impairment generated by non-uniformity among the plurality of analog to digital 
converters. 

1 1 2. (original) The transceiver of claim 80, further comprising wherein the 
transceiver interfaces to at least one additional device via at least one of a twisted pair 
cable, a coaxial cable, and a twin-ax cable. 

1 1 3, (currently amended) A method to perform digital signal processing based 
de-serialization of analog serial signal, the method comprising: 

receiving analog serial signal; 

digitally sampling the analog serial signal to generate digital data; 

analyzing the digital data to determine whether any compensation is required to 
ensure a proper characteristic of the digital data by employing digital signal processing 
techniques; 

adaptively identifying a compensation operation when it is determined that 
compensation is required, the compensation operation being selected to ensure the proper 
characteristic; and 

.selectively providing compensation control to a device that is operable to perform 
the compensation operation , the device is selected as being a device that is o pernhlp tn 
_ ana1yze the digital data, a de vice that is o perabl e adantivclv to identify the compensation 
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flperation, a device that is operabl e to process the analog aerial signal, ur another device 
tiiat is operable to process the digital data . 

1 1 4. (original) The method of claim 1 1 3.. wherein the compensation 
operation comprises a parallel based compensation operation. 

115. (original) The method of claim 1 1 3, wherein the compensation 
control comprises a parallel based compensation control. 

1 1 6. (original) The method of claim 1 1 3, wherein a digital signal 
processor analyzes the digital data. 

117. (original) The method of claim 1 1 3, further comprising identifying an 
error within the digital data. 

1 1 8. (original) The method of claim 1 1 7, wherein at least one of a 
feedback equalizer and a decision feedback equalizer identifies the error. 

1 19. (original) The method of claim 1 13, wherein the digitally sampling of 
the analog serial signal to generate digital data is performed using a plurality of analog to 
digital converters, 

120. (original) The method of claim 1 19, wherein the compensation 
control is provided individually to each analog to digital converter within the plurality of 
analog to digital converters. 

121 . (original) The method of claim 1 1 3, wherein the device that is 
operable to perform the compensation opeiaiiun comprises at least one of an analog to 
digital converter, a programmable gain amplifier, and a digital signal processor. 
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1 22. (original) The method of claim 1 1 3, wherein an analog to digital 
converter performs the digital sampling of the analog serial signal to generate the digital 
data; 

the device that is operable to perform the compensation operation comprises 
analog circuitry that is situated before the analog to digital converter; and 

the analog serial signal passes through both the analog circuitry and the analog to 
digital converter. 

123. (original) The method ofcluiin 1 13, wherein an analog to digital 
converter performs the digital sampling of the analog serial signal to generate the digital 
data; 

the device that is operable to perform the compensation operation comprises 
digital signal processing circuitry that is situated after the analog to digital converter; and 

the analog serial signal passes through both the analog to digital converter and the 
digital signal processing circuitry. 

1 24. (original) The method of claim 1 1 3, wherein an analog to digital 
converter performs the digital sampling of the analog serial signal to generate the digital 
data; 

the device that is operable to perform the compensation operation comprises both 
analog circuitry that is situated before the analog to digital converter and digital signal 
processing circuitry that is situated after the analog to digital converter; 

the analog serial signal passes through the analog circuitry and the analog to 
digital converter; 

Hie digital data passes through the digital signal processing circuitry. 

125. (original) The method of claim 113, further comprising pre- 
computing a plurality of possible compensation operation options before identifying the 
compensation operation; and 

selecting at least one compensation operation option from the plurality of possible 
compensation operation options. 
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1 26. (original) The method of claim 1 1 3, further comprising partitioning 
the analog serial signal into a plurality of channels before digitally sampling the analog 
serial signal to generate digital data. 

127. (original) The method of claim ( 13, further comprising partitioning 
the analog serial signal into a plurality of channels during the digital sampling of the 
analog serial signal that generates the digital data, 

128. (original) The method of claim 1 13, further comprising compensating 
for at least one of near-end crosstalk and far-end crosstalk within the analog serial signal. 

129. (original) A method to perform digital signal processing based de- 
serialization of analog serial signal, the method comprising: 

pre-computing a plurality of possible compensation operation options; 
receiving analog serial signal; 

digitally, sequentially sampling lIic analog serial signal to generate digital data 
using a plurality of interleaved analog to digital converters; 

analyzing the digital data, using a digital signal processor, to adoptively determine 
whether any compensation j$ required to ensure a proper characteristic of the digital data 
by employing digital signal processing techniques; 

selecting a compensation operation when it is determined that compensation is 
required, the compensation operation bcin£ selected to ensure the proper characteristic, 
the compensation operation being selected from the plurality of possible compensation 
operation options, 

providing compensation control to a device that is operable to perform the 
compensation operation: and 

wherein the compensation, when required, is implemented by adjusting an 
operational characteristic of at least one analog to digital converter within the plurality of 
interleaved analog to digital converters. 
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130. (original) The method of claim 129, wherein the compensation, when 
required is implemented by also adjusting an operational characteristic of at least one of 
an analog circuitry and a digital signal processor. 

13L (original) The method of claim 130, wherein theanalog circuitry that 
is situated before ihe plurality of interleaved analog to digital converters. 

1 32. (original) The method of claim 1 30, wherein digital signal processor 
is situated after the plurality of interleaved analog to digital converters. 

133. (original) The method of claim I29 T further comprising compensating 
for at least one Of near-end crosstalk and far-end crosstalk within the analog serial signal. 

134. (currently amended) A digital signal processing based serial izer/de~ 
serializes, comprising: 

a receiver that includes an analog to digital converter and a digital signal 
processor that is opcrably coupled to tin output of the analog to digital converter; 

wherein the analog to digital converter samples modulated serial data to generate 
digital samples of the modulated serial data; 

the modulated serial data is provided to the receiver by a sorializcr/dc-scrializer 
transmitter across at least one of a trace on a printed circuit board and a backplane; and 

the digital signal processor demodulates the digital samples to extract the digital 
data contained therein, wherein the digiral signal pro cessor is selectively np ftmhio to 
perform at least one compensation o p eration on the digital samples or direct at least one 
additional module withi n receiver that is coupled to the digital signal processor to 
perform at .least one compensation operation on the digital samples . 

1 35. (original) The digital signal processing based >eria)izer/de~serlalizer 
of claim 1 34, wherein the digital signal processor adoptively determines compensation 
operations to be performed by the receiver on the digital samples of the modulated serial 
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data so that the digital samples of the modulated serial data may be properly 
characterized to extract digital data contained therein. 

136. (original) The digital signal processing based scrializer/de-serializer 
of claim 134, wherein the digital signal processing based serializcr/de-serializer 
interfaces a first printed circuit board to a second printed circuit board. 

137. (original) The digital signal processing based serializer/de-serializer 
of claim 134, wherein the digital signal processing based serializcr/de-serializer 
interfaces a first integrated circuit to a second integrated circuit. 

138. (original) The digital signal processing based serial izer/de-scriaHsner 
of claim 137, wherein the plurality of integrated circuits are situated on a printed circuit 
board. 

1 39« (original) The digital signal processing based serial izer/de-seria(izer 
of claim J 34, wherein at least one of the analog serial data and the digital data comprises 
fixed pattern noise. 

1 40. (original) The digital signal processing based serializer/de-serializcr 
of claim 139, wherein the digital signal processor determines compensation to be 
performed to substantially eliminate the fixed pattern noise. 

141. (original) The d igital signal processing based serializer/dc-serializer 
of claim 139, wherein the fixed pattern noise is introduced during the digital sampling of 
the analog serial data by the analog to digital converter to generate the digital data. 

142. (original) The digital signal processing based serializcr/de-serializer 
of claim 134, wherein the digital signal processor determines a compensation operation to 
be performed on the analog serial data. 
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143. (original) The digital signal procc^ing based serial izer/dc-scrudizer 
of claim 142, further comprising a programmable gain amplifier, communicatively 
coupled to the analog to digital converter; and 

wherein the compensation operation comprises adjusting the gain of the 
programmable gain amplifier. 

1 44. (original) The digital signal processing based serializer/de-serializer 
of claim 143, further comprising an automatic gain control circuitry; and 

wherein the automatic gain control circuitry adjusts the gain of the programmable 
gain amplifier. 

145. (original) The digital signal processing baaed serial izer/dc-sei lali/.cr 
of claim 134, wherein the digital signal processor determines a compensation operation to 
be performed on the digital data. 

J46. (original) The digital signal processing based $erializcr/de-serializer 
of claim 134, wherein the digital signal processing based scrializer/dc-serializer is 
implemented in a data communications application. 

147. (original) The digital signal processing based scrializcr/dc-seriiilizcr 
of claim 134, further comprising a memory that comprises a plurality of compensation 
options: 

wherein the digital signal processor sellers at least one compensation option from 
the plurality of compensation options to ensure the proper characteristic of the digital 
data. 

1 48. (original) The digital signal processing based serializer/de-serializer 
of claim 134, wherein the proper characteristic of the digital data comprises at least one 
of a gain, a phase, and an offset 
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149. (original) The digital signal processing based serial Izer/de-scrializer 
ofclaim i 34, further comprising a transmitter and an interconnection; and 

wherein the interconnection communicatively couples the transmitter and the 
receiver; 

the transmitter transm its the serial data to the receiver via the interconnection; 
the interconnection comprises a response that introduces an error into the serial 

data; 

the digital signal processor determines the error introduced into the serial data by 
the response of the interconnection. 

1 50. (original) The digital signal processing based serial izer/de-serializer 
ofclaim 1 34, wherein the proper characteristic of the digital data comprises at least one 
of a gain, a phase, and an offset; and 

the digital signal processor determines at least one of an error in gain, an error in 
phase, and an error in offset that is introduced during the digital sam P lin S of the 
incoming, serial data signal by the analog to digital converter. 

151. (original) The digital signal processing based serial izer/dc-serializer 
ofclaim I34 ? wherein the compensation determined by the digital signal processor 
comprises a compensation operation that comprises adjusting an operational parameter of 
the analog to digital converter 

152. (original) The digital signal processing based serial izer/de-scrrafizcr 
ofclaim 134, further comprising an analog circuitry located before and communicatively 
coupled to the analog to digital converter; and 

wherein the compensation determined by the digital signal processor comprises a 
compensation operation that comprises adjusting an operational parameter of the analog 
circuitry. 
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1 53. (original) The digital signal processing based serialbser/de-serializer 
of claim 134, wherein the analog to digital converter comprises a plurality of analog to 
digital converters; and 

each analog to digital converter within the plurality of analog to digital converters 
performs digital sampling of the incoming, serial data signal. 

1 54. (original) The digital signal processing based serializcr/de-smalizer 
of claim 1 53, each analog to digital converter within the plurality of analog to digital 
converters performs digital sampling ufa clock cycle of the analog serial data at a 
different time. 

1 55. (original) The digital signal processing based s>ci idizer/de-scrialiser 
of claim 1 54, wherein the compensation determined by the digital signal processor 
comprises a compensation operation that comprises adjusting a first operational 
parameter of a first analog to digital converter within the plurality of analog to digital 
converters and a second operational parameter of a second analog to digital converter 
within the plurality of analog to digital converters. 

1 56. (original) The digital signal processing based scrializer/dc-serializer 
of claim 1 55, wherein the first operational parameter and the second operational 
parameter comprise a common operational parameter. 

1 57. (original) The digital sign*! processing based serial izer/dc-sc rial izer 
of claim 1 55, wherein at least one of the first operational parameter and the second 
operational parameter comprises at least one of a gain, a phase, and an offset. 

158. (original) The digital signal processing based serial izer/de-serial izer 
of claim 1 34, wherein the analog to digital converter comprises a plurality of analog to 
digital converters; 

the analog serial data is partitioned into a plurality of channels; and 
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each channel of the plurality of channels r^mmunicatively couples to one analog 
to analog to digital converter within the plurality of analog to digital converters. 

1 59. (original) The digital signal processing based serial izer/de-serializcr 
of claim 158, further comprising a plurality of programmable gain amplifiers; 

the analog serial data is simultaneously fed to each programmable gain amplifier 
within the plurality of programmable gain amplifiers: 

the outputs of the plurality of programmable gain amplifiers form the plurality of 
channels. 

160. (original) The digital signal processing based serial izer/dc-serializer 
of claim 134, wherein the analog to digital converter comprises a plurality of analog to 
digital converters: 

the analog serial data is simultaneously led to each analog to digital converter 
within the plurality of analog to digital converters. 

161 . (original) The digital signal processing based serializer/de-serializer 
of claim 134, further comprising a precursor filter and an equalizer; 

wherein the precursor filter is communicatively coupled to the analog to digital 
converter; and 

the equalizer is communicatively coupled to the analog to digital converter. 

1 62. (original) The digital signal processing based serial izcr/de-serializ^r 
of claim 161, wherein the equalizer comprises at least one of a feed forward equalizer, a 
feedback equalizer, and a decision feedback equalizer. 

1 63. (original) The digital signal processing based scrializer/de-serializer 
of claim 1 34. further comprising a decoder that is operable to decode the digital samples 
of the modulated serial data. 
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] 64. (original) The digital signal processing based serializer/de serializcr 
of claim 163, wherein the decoder comprises at least one of a Vitcrbi decoder, a 
convolutional decoder, a block code decoder, and a trellis decoder. 

1 65. (original) The digital signal processing based serializer/de-serializer 
vfuluim 164, wherein ihe Vlterbi decoder decodes inter-symbol interference within the 
modulated serial data. 

1 66. (original) The digital signal processing based serial izer/de-serializer 
of claim 164, wherein the Vitcrbi decoder comprises a partial response maximum 
likelihood decoder. 

167. (original) The digital signal processing based serializer/de-serializer 
of claim 134. wherein the digital signal processing based serializer/de-serializer is 
operable to perform data communications at a speed higher than one Giga-bit per second. 

1 68. (original) The digital signal processing based serializer/de-serializer 
of claim 134, wherein the digital signal processing based serializer/de-serializer employs 
parallel processing compensation techniques. 

1 69. (original) The digital signal processing based serial izer/de-serializcr 
of claim 134. further comprising at least one additional digital signal processor that 
operates cooperatively with the digital signal processor. 

1 70. (original) The digital signal processing based serializer/de-serializer 
of claim 1 34, wherein the digital signal processor is operable to perform digital signal 
processing on the digital data to ensure the proper characteristic of the digital data. 

1 71 . (original) The digital signal processing based serializer/de-serializer 
of claim 1 34, further comprising a crosstalk canceller communicatively coupled to the 
analog to digital converter; and 
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wherein the crosstalk canceller is operable to substantially eliminate al least one 
of near-end crosstalk and far-end crosstalk within the modulated serial data. 

1 72. (original) The digital signal processing based serialteer/de-scrializer 
of claim 134, wherein the receiver further comprises an analog fronted that comprises 
plurality ofinterleaves; and 

the digital signal processor performs adaptive compensation to overcome 
impairment generated by non-uniformity among the plurality ofinterleaves. 

1 73. (original) The digital signal processing based serial izcr/de^eriali2er 
of claim 172, wherein the analog fronted comprises a plurality of programmable gain 
amplifiers; and 

the digital signal processor performs adaptive compensation to overcome 
impairment generated by no n -uniformity among the programmable gain amplifiers. 

174. (original) The digital signal processing based serializer/de-scrializer 
of claim 1 72, wherein the analog front-end comprises a plurality of analog to digital 
converters; and 

the digital signal processor performs adaptive compensation to overcome 
impairment generated by non-uniformity among the plurality of analog to digital 
converters. 

1 75. (currently amended) A transceiver, comprising: 

a scrializer/de-serializer receiver, that receives modulated serial data from a 
serializer/de-serializer transmitter, that includes a plurality of interleaved analog to digital 
converters and a digital signal processor, the digital signal processor being 
communicatively coupled to an output of the plurality of interleaved analog to digital 
converters; 

the plurality of interleaved analog to digital converters operate cooperatively to 
sample the modulated serial data to generate digital samples of the modulated serial data; 
and 
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the digital signal processor demodulates the digital camples to extract the digital 
data contained therein , and wherein: 

the digital signal processor is operable adaptiv ely to determine a compensation 
operation to be performed on the modulated serial data or the digital samples so that the 
digital data contained within the digi tal samples may be properly extracted; and 

the compensation operation is selectivel y operable to be performed by the digital 
signal processor or by at least one additional module that j § coupled to th e dig ital signa l 
processor . 

176. (currently amended) A transceiver, comprising: 
a serializer/de-scrializer receiver, that receives modulated serial data from a 
serializer/de-serializer transmitter, that includes a plurality of interleaved analog to digilal 
converters and a digital signal processor, the digital signal processor being 
communicatively coupled to an output of the plurality of interleaved analog to digital 
converters; 

the plurality of interleaved analog to digital converters operate cooperatively to 
sample the modulated serial data tu generate diglva I samples of the modulated serial data; 

the digital signal processor employs parallel processing techniques to compensate 
for non-uniformity among interleaves of the plurality of interleaved analog to digital 
converters, wherein a compensation operation co rresponding to the parallel processin g 
techniques is performed bv the plurality o f interleaved analog to dig ita l converters as 
directed by the digital signal processor : and 

the digital signal processor demodulates the digital samples using parallel 
processing techniques to extract the digital data contained therein. 

1 77. (currently amended) A transceiver, comprising: 

a serializer/de-serializer receiver that includes a plurality of interleaved analog to 
digital converters and a digital signal processor, the digital signal processor being 
communicatively coupled to an output of the plurality of interleaved analog to digital 
converters; 
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the plurality of interleaved analog to digital converters operate cooperatively to 
sample modulated serial data to generate digital samples of the modulated serial data; 

the digital signal processor employs parallel processing techniques to compensate 
for non-unitbnnity among interleaves of the plurality of interleaved analog to digital 
conveners, wherein a parallel bas ed operation corresponding to the parallel processing 
techniques is selectively operable to be performed bv the digital signal processor or by 
the plurality of interleaved analog to digital converter s as directed bv the distal sig nal 
processor; 

the modulated serial data is provided to the serializer/de-serializer receiver by a 
serializer/de-serializer transmitter across at least one of a trace on a printed circuit board 
and a backplane; and 

the digital signal processor demodulates the digital samples using parallel 
processing techniques to extract the digital data contained therein. 

1 78. (currently amended) A transceiver, comprising: 

a serializer/de-serializer receiver that includes a plurality of interleaved analog to 
digital converters and a digital signal processor, the digital signal processor being 
communicatively coupled to an output of the plurality of interleaved analog to digital 
converters; 

the plurality of interleaved analog to digital converters operate cooperatively to 
sample modulated serial data to generate digital samples of the modulated serial data; 

the modulated serial data is provided to the serializer/de-serializer receiver by a 
serializer/de-serializer transmitter across at least one of a trace on a printed circuit board 
and a backplane; aed 

the digital signal processor is operable adaptivelv to determine a compensation 
operation to be performed on the modulated serial data o r digital samples so that digital 
data contained within the digital samples may be properly extracted; 

thc.com pen sati on operation is selectively operable to be performed by the digital 
signal processor or bv at least one additional module that is coupled to the digital signal 
processor: and 
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the digital signal processor demodulates the digital samples to extract the digital 
data contained therein. 



1 79. (currently amended) A transceiver, comprising: 
a serializer/de-scrializer receiver, that receives the modulated serial data from a 
seriolizcr/dc-scrializcr transmitter, that includes an analog to digital converter and a 
digital signal processor, the digital signal processor being communicatively coupled to an 
output of the analog to digital converter; 

the analog to digital converter samples modulated .serial data to generate digital 
samples of the modulated serial data; and 

the digital signal processor is operable adaptiv Hv to determine a comnensnti™ 
Operation to be performe d on the modulate d serial riatn or the digital samnlcs ™ that 
digital data contained within the digital s amples may he properly extracte d; 

the compensation operation is selertivp.ly nfwa hle t0 be p erfo rmed by the dig ital 
signal processor or bv at least one additional module that k goupjed to th e digital sjgnaj 
processor: and 

the digital signal processor demodulates the digital samples using parallel 
processing techniques to extract the digital data contained therein. 

180. (currently amended) A transceiver, comprising: 

a serializer/de-serialtzer receiver that includes an analog to digital converter and a 
digital signal processor, the digital signal processor being communicatively coupled to an 
output of the analog to digital converter: and whe rein: 

the analog to digital converter samples modulated serial data to generate digital 
samples of the modulated serial data, 

the modulated serial data is provided to the serial izer/de-serializer receiver by a 
serializcr/de-serializer transmitter across at least one of a trace on a printed circuit board 
and a backplane; <u»4 

the digital signal processor demodulates the digital samples using parallel 
processing techniques to extract the digital data contained therein: and 
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& e digital Signal processor is onernhl«> adn ptivclv to dejgrrninc a comp ensation 
operation to be performed by the analog tn d igital converter so that digital data contained 
within the digital samples, that are generated from the modulated sgriaj data, mav ha 
properly extracted from the digital samp le* 

181. (currently amended) A transceiver, comprising: 
a serializcr/de-serializer receiver, that receives modulated serial data from a 
serializcr/de-serializer transmitter, that includes a plurality of interleaved analog to digital 
converters and a digital signal processor, the digital signal processor being 
communicatively coupled to an output of the plurality of interleaved analog to digital 
converters; and wherein: 

the plurality of interleaved analog to digital converters operate cooperoti vdy to 
sample the modulated serial data to generate digital samples of the modulated serial data; 

the digital, signal processor demodulates the digital samples using parallel 
processing techniques to extract the digital data contained therein : and 

the dipital signal processor is operable adap Hvelv to determine a compens ation 
operation tp be performed by the plurality of i n terleaved analog to digital converters so 
that digital data contained within the di gital samnles. that are pirated from the 
modulated serial data, m av he properly extra^ed there from . 



1 82. (currently amended) A transceiver, comprising: 
a scrializer/dc-serializer receiver including a the digital signal processor being 
communicatively coupled to an output of the plurality of interleaved analog to digital 

converters; and wherein: 

the plurality of interleaved analog to digital converters operate cooperatively to 
sample modulated serial data to generate digital samples of the modulated serial data; 

the modulated serial data is provided to the serializcr/de-scrializer receiver by a 
serializcr/de-serializer transmitter across at least one of a trace on a printed circuit board 
and a backplane: md 
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the digital signal processor demodulates the digital samples using parallel 
processing techniques to extract the digital data contained therein: and 

a_ p , arallel based ope ration corr e spo nding to the parallel processing techniques is 
sel ectively operable to be p erform ed bv the digital signal processor on the digital R nm P i,-. 
or by the plurality of interleaved analog t p digital converters on the mo dulated serial data 
as directed by die digital signal proces sor so that digital data contained within the Hi ff |> l 
samples may be properly extracted there from bv the digital signal processor. 

183. (currently amended) A transceiver, comprising: 
a serializer/dc-serializcr receiver, that receives modulated serial data from a 
serializer/de-serializer transmitter, that includes a plurality of interleaved analog to digital 
converters and a digital signal processor, the digital signal processor being 
communicatively coupled to an output of the plurality of interleaved analog to digital 
converters: and wherein: 

the plurality of interleaved analog to digital converters operate cooperatively to 
sample the modulated serial data to generate digital samples of the modulated serial data: 

the digital signal processor compensates for non-uniformity among interleaves of 
the plurality of interleaved analog to digital converters: and 

the digital signal processor demodulates the digital samples to extract the digital 
data contained therein : and 

a compensation operation is se lectively op e rable to be performed hv the digital 
signal processor on the digital sample s or bv the nlnralitv of interleaved analog to digital 
converters on the modulated serial data so t hat digital data contained within the digital 
s amples may be properly extracted there from bv the digital signal p rocessor 

184. (currently amended) A transceiver, comprising: 

a serializer/de-serializer receiver that includes a plurality of interleaved analog to 
digital converters and a digital signal processor, the digital signat processor being 
communicatively coupled to an output of the plurality of interleaved analog to digital 
converters; and wherein: 
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the plurality ofinterlpavcd analog to digital converters operate cooperatively to 

sample modu lated serial data to generate digital samples of the modulated serial data; 

the digital signal processor compensates for non-uniformity among interleaves of 
the plurality of interleaved analog to digital converters; 

the modulated serial data is provided to the seriaiizcr/dc-serializer receiver by a 
serialiwr/dc-serializer transmitter across at least one ot a trace on a printed circuit board 
and a backplane; m4 

the digital signal processor demodulates the digital samples to extract the digital 

data contained therein ; and 

^compensation operation is selectively operable to be performed by the digital 
signal processor on the digital samples or bv the plurality of interleaved analog to digital 
converters on the modulated serial data so that dig ital data contained within the difi itnl 
samples may be properly extracted there from bv the digital signal p rocessor 
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